Protein pharmaceuticals are lyophilized to improve stabiltiy and retain potency. However, chemical and physical degradation can still occur in the solid state and contribute to protein aggregation. These studies investigated the effect of lyophilization and storage of lyophilized powders on thiol-disulfide exchange in tryptic peptides derived from human growth hormone (hGH). Methods hGH tryptic peptides:T20, T20-T21 and cT20-T21 (sequences in Table 1 ) were used to examine disulfide scrambling in the solid-state. To study the effect of lyophilization, solid samples with T20 and T20-T21/cT20-T21 were prepared at pH 7 (10 mM phosphate buffer, +0.5 mM EDTA and N2 sparging) using a programmable bench top lyophilizer (Table 2) . Lyophilized powders were stored at RT for storage stability studies. Samples were withdrawn in triplicate at different stages of lyophilization and storage and analyzed using both RP-HPLC and LC-MS. The effects of buffer concentration, buffer type (phosphate vs. citrate), peptide concentration and temperature on thiol-disulfide exchange during lyophilization were also investigated.
